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On an average there appears here to be a loss of as much
as 50 per cent, of the pressure.    Why is this ?
46. Several explanations have been put forward to account
for this loss.    The most important are—
1. The Dissociation Theory.—It is well known that chemical
compounds such as H20 or CO 2 dissociate at high temperatures
into simpler gases and in so doing absorb heat. It has there-
fore been thought that at the high temperatures of explosion
such dissociation would occur and the heat so absorbed might
account for the missing 50 per cent. This assumption, how-
ever, involves the deduction that for weak explosions, in which
low pressures and temperatures were attained, the effect should
be much less, so that the actual pressure would form a much
larger proportion of the calculated pressure, and the converse
in the case of rich mixtures. As a glance at the above figures
will show, this, however, is not the case ; at the weakest
mixture of 1 to 14 the missing pressure is 50 per cent., and
at the richest of 4 to 1 it is 52 per cent., or practically the same.
This theory alone therefore does not suffice to account for
the observed facts.
. 2. The Cooling Theory.—This assumes that the cooling
effect of the cylinder walls is so great that the pressure actually
obtained must fall much below the ideal calculated. It
does not explain, however, why the loss should be always
50 per cent, in the particular cylinder used, nor, moreover,
does it explain why a 50 per cent, loss is found still to occur
even when a cylinder of a different size and shape is chosen.
So that this theory also is inadequate in itself to explain the
observed effect.
 3.	The Increasing Specific Heat Theory.—This is the theory
advanced first by MM. Mallard and Le Chatelier, who found
as the result of their experiments that the specific heat of gases
and particularly of C02 appeared to increase considerably
with rise of temperature.    The objection commonly alleged
against this theory is that, as in the Dissociation Theory, it
requires that a greater proportion of the ideal pressure should
be obtained at lower temperatures than at higher, and that
this is not found to be the case.
 4.	The  After-burning    Theory.—This   theory  has   chiefly

